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Amendments to the claims: 



1 . (Currently amended) A method for asynchronously transmitting one or 
more incremental database updates from a primary volum e at a primary site to a remote volume 
at-a remote site, the primary site and the remote site interconnected by at least one 
communication link, the method comprising the stops of : 

(a) destaging modified data to th e primar y a first v olume at the primary site for a 
current database update and updating one or more bits in a first bitmap at the primary site that 
indicate one or more tracks on the primar y first volume that are to be overwritten with the 
modified data; 

(b) performing a first point in time virtual copy of the modified data of the first 
volume to a second volume at the primary site by transferring the first bitmap to a second bitmap 
at the primary site for indicating the modified data that is to be transmitted to a third t he remote 
volume^ which is at the remote site a for the current database update; and 

(c) synchronizing the primar y second volume at the primory site w ith the third 
remote volume ot the remote s ite for the current database update by transmitting the modified 
data of the second volume to the third remote volume as indicated by the o ne or more bits in the 
second bitmap : and 

; wh e r e in th e on e or more incremental databas e updates at the primary volum e of 
the primary sit e ar e d e coupl e d from transmi s sion - of th e one or mor e incr e m e ntal databas e 
updat e s to th e r e mot e volum e at th e r e mot e sit e 

(d) performing a second point in time virtual copy of the modified data of the 
third volume to a fourth volume, which is at the remote site . 



2. (Currently amended) The method for asynchronously transmitting one or 
mor e- incr e m e ntal databas e updat e s according to_ of Claim 1 , wherein the first bitmap represents a 
FlashCopy bitmap and the second bitmap represents a peer-to-peer remote copy (P PRC) bitmap. 

i 
I 
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3 . (Currently amended) The method for asynchronously transmitting ono or 
mor e incremental database updates according to of Claim 1 , th e method further comprising a 
step-ef -wherein the first point in time virtual copy is achieved by flashcopving the modified data 
of the first primary volume at th e primary sit o-to the second a 4arget volume at the primary site 
for the current database update . 

4. (Currently amended) The method for asynchronously transmitting on e or 
mor e incr e m e ntal databas e updates according to of Claim 3, wherein the step-e£flashcopying 
initializes the one or more bits in the first FlashCopy bitmap. 

5 . (Currently amended) The method for asynchronously transmitting on e or 
mor e incr e m e ntal databas e updat e s according to of Claim 1 , th e m e thod furth e r comprising a 
stop of wherein the second point in time virtual copy is achieved by flashcopying the modified 
data of the third remot e volume at the remote site t o the fourth a targ e t volume at the remote site 
for the current database update . 

6 . (Currently amended) The method for asynchronously transmitting one or 
mor e i ncr e mental database updat e s according to of Claim 1 , th e method further comprising a 
step-ef providing an application host that is coupl e d to associated with the first p rimary volume 
for performing the one or more incremental d atabase updates at th e primary volum e. 

7 . (Currently amended) The method for asynchronously transmitting one or 
mor e incremental database updates according to of Claim 1 , th e method further comprising a 
s t e p - of staggering the one or more incremental database updates during the current database 
update. 

8. (Currently amended) The method for asynchronously transmitting one or 
mor e increm e ntal database updates according to of Claim 74-, wherein the step-e£staggering 
comprises the step s of : 
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determining whether a synchronization for a previous database update is complete 
after performing t he destaging is performed s tep of destaging for the current database update; 
and 

waiting for the synchronization of the previous database update to complete 
before the s tep of performing the first point in time virtual copy transferring tho first bitmap to 
the s e cond bitmap for the current database update. 

9. (Currently amended) The method for asynchronously transmitting ono or 
more incremental database updat e s according to of claim 8, wherein the step-ef-staggering 
further comprises comprising a st e p of : 

flashcopying th e primary volum e at th e primary sit e to a secondary volum e at th e 
primary sit e and initializing the first bitmap for a next database update after the performing the 
first point in time virtual copy t ransferring step-for the current database update; and 

waiting for the next database update after the synchronizing step-for the current 
database update. 

10. (Currently amended) The method for asynchronously transmitting on e or 
more incremental databa s e updat e s according to of Claim V& 9 wherein the synchronizing is 
achieved by th e m e thod further comprising a step of establishing a peer to peer remote copy 
session between the second t arget volume at the primary s it e-and the third remete volume at th e 
remote site for physically transmitting the modified data of the second volume o ver the at least 
one communication link to the third r emote volume for tho current database update , 

1 1 . (Currently amended) The method for asynchronou s ly transmitting on e or 
more incremental databas e updat e s according to of Claim tho method further comprising a 
step-efproviding a controller at the primary site for managing access to both the first p rimary 
volume and the second teget volume at the primary sit eiand 

providing a controller at the remote site for managing access to the third volume 
and the fourth volume . 

12. (Cancelled) 
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1 3 . (Currently amended) The method for asynchronously transmitting one or 
mor e increm e ntal databas e updates according to of Claim 1, th e m e thod further comprising-fche 
step s of : 

initializing the first bitmap to indicate that all data on the first primary v olume at 
the primary site is to be copied to the second f emete volum e, and all data that is copied to the 
second volume is to be copied to the third volume at th e romote s ite: 

synchronizing th e data from the primary volume at tho primary site to the remote 

volum e at th e remote site; and 

flashcopying th e remot e- volum e at th e romot e sit e to a targ e t volume at tho remote 

1 4. (Currently amended) The method for asynchronously transmitting one or 
more incremental database update s acc o rding to of Claim 1_±3, the method further comprising a 
step of providing a recovery host that is coupled to associated with the fourth t arget volume at 
the remote site for recovering from a failure of the primary site by providing access to the fourth 
volume t ran s mitt e d incr e m e ntal database updates from th e primary site . 

1 5 . (Currently amended) The method for asynchronously transmitting on e or 
mor e incremental databas e updat e s according to of Claim 1, th e method further comprising a 
stop of automatically initiating the incremental database updates data updat e. 

1 6. (Currently amended) The method for asynchronously transmitting on e or 
mor e i ncrem e ntal databas e updat e s according to of Claim 1, wherein t he s t e p of destaging further 
comprises compri s ing the st e ps of : 

inspecting the one or more bits of the first bitmap at the primary site to determine 
whether the second a -fetfget volume at th e primary sit e includes data of t he one or more tracks on 
the first volume that are to be overwritten with the m odified data; and 

performing a point in time virtual copy copyin g , from the first volume to the 
second volume, of the d ata of the one or more tracks on the first volume that are t hat4s to be 
overwritten with the m odified data to the targ e t volum e at the primary sit e if the first bitmap 
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| indicates that the second t arget volume does not include the data of the one or more tracks on the 

j first volume that are t o be overwritte n with the modified data . 

j 

i 

| 17. (Currently amended) The method for asynchronously transmitting ono or 

i mor e incremental databas e update s according to of Claim 1 , wherein the at least one 

communication link comprises at least one is selected form the group consisting of: of a channel 
' link; a T1/T3 link; a Fibre channel; and an ESCON link. 

1 8. (Currently amended) A system for asynchronously transmitting one or 
more incremental database updates from a primary volum e a t-a primary site to a remot e volum e 
et-a remote site, the primary site and the remote site interconnected by at least one 
communication link, the system comprising: 

a local controller as s ociat e d with th e primary sit e comprising: 
armeans for destaging modified data to a first t ho primary v olume at the primary 
site for a current database update and updating one or more bits in a first bitmap at the primary 
site that indicate one or more tracks on the first p rimary volume that are to be overwritten with 
the modified data; 

a- first m eans fo r performing a point in time virtual copy of the modified data of 
the first volume to a second volume at the primary site by transferring the first bitmap to a 
second bitmap at the primary site for indicating the modified data that is to be transmitted to a 
third th e remot e volum e, which is at the remote site a for the current database update; a**d 

a-means for synchronizing the second p rimary v olume at th e primary site with the 
third g emete-volume at tho ramoto site for the current database update by transmitting the 
modified data of the second volume to the third remote-volume as indicated by the one or more 
bits in the second bitmap ; and 

, wher e in th e on e or mor e increm e ntal database updates at the primary volume of 
the primary sit e are decoupled from transmission of tho ono or more incremental database 
updat e s to the remote volumo at the remote site 

second means for performing a point in time virtual copy of the modified data of 
the third volume to a fourth volume, which is at the remote site . 
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1 9. (Currently amended) The system for asynchronously transmitting one or 
mor e increm e ntal databas e updates according to of Claim 1 8, wherein the first bitmap represents 
a FlashCopy bitmap and the second bitmap represents a peer-to-peer remote copy ( PPRC) 
bitmap. 

20. (Currently amended) Hie system for asynchronously transmitting one or 
moro incremental databas e updates according to of Claim 1 8, the system farth e r comprising a 
wherein the first means performs a m oans of flashcopving of the modified data of the first t he 
primory v olume at tho primary site to the second a target volume at - th e primary' site for the 
curr e nt databas e updat e. 

21. (Currently amended) The system for asynchronously transmitting on e or 
mor e incremental database updat e s aooording to of Claim 20, wherein the means for 
flashcopying initializes the one or more bits in the first bitmap. 

22. (Currently amended) The system for asynchronously transmitting one or 
mor e inoromental databas e updates according to of Claim 18, tho system furth e r comprising a 
remote controller associat e d with th e remot e sit e comprising a means for wherein the second 
means performs a flashcopving of the modified data of the third r emote-volume at th e r e mot e s it e 
to the fourth a target volume at th e remot e sit e for th e ourrent databas e updat e. 

23. (Currently amended) The system for asynchronously transmitting one or 
more incremental database updates according to of Claim 1 8, tho system further comprising an 
application host that is coupled to associated with the first primary volume for performing the 
one or more incremental database update s at th e primary volume . 

24. (Currently amended) The system for asynchronously transmitting on e or 
mor e incr e m e ntal databas e updat e s according to of Claim 1 8, the syst e m further comprising a 
means for staggering the one or more incremental database updates during the current database 
update. 
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25. (Currently amended) The system for asynchronously transmitting ono or 
mor e increm e ntal databas e updates according to of Claim 24 4&, wherein the means for 
staggering comprises: m e ans for determ kHe^ determines whether a synchronization for a 
previous database update is complete A after performing the step~e£destaging is performed for the 
current database update^ and waits m e ans for waiting for the synchronization of the previous 
database update to complete before the step-ef transferring of the first bitmap to the second 
bitmap for the current database update. 

26. (Currently amended) The system for asynchronously transmitting one or 
more incr e m e ntal databas e updat e s according to of claim 25, wherein the means for staggering 
further comprising: m e ans for flashoopying the primary volume at the primary s ite to a 
s e condary volume at th e primary s ite and initializing initializes the first bitmap for a next 
database update after the first means performs the point in time virtual copy transferring -step-for 
the current database update^ an d watts means for waiting for the next database update after the 
means for synchronizing synchronizes the second volume with the third volume s tep-for the 
current database update. 

27. (Currently amended) The system for asynchronou s ly transmitting one or 
mor e incr e m e ntal database updates according to of Claim 18 2?, th e controll e r furth e r 
comprising a w herein the means for synchronizing establishes a p e er to p ee r remot e copy adapter 
for establishing a p eer to peer remote copy session between the second target volume at the 
primary site and the third remote volume at the r e mot e site to for physically transmitting transmit 
the modified data of the second volume over the at least one communication link to the third 
remot e volum e for the current database update . 

28. (Currently amended) The system for asynchronously transmitting one or 
mor e incr e m e ntal databas e updat e s according to of Claim 18, wherein th e controll e r at th e 
primary site compris e s a devic e adapt e r further comprising means for managing access to both 
the first primary volume and the second target-volume at tho primary sit e : and 

means for managing access to the third volume and the fourth volume . 

-12- 

O :\Ibm\l 545\ 1 49 1 4\amend\ 149 1 4.ara 1 .doc 
PAGE 17/27 * RCVD AT 1Q/28/20O4 9:11:02 AM [Eastern Daylight Time]' 8VR:USPTO-EFXRF-1/0 - DNlS:8729308 • CStD:51 67424366 * DURATION <mm-ss):1 1-00 



10-28-04; 9: 1 1AM;SSMP FAX 



; 5 1 67424366 



# 18/ 27 



29. (Cancelled). 

30. (Currently amended) The system for asynchronously transmitting on e or 
mor e incr e mental databas e updat e s according to of Claim 1 8, wh e r e in th e local controll e r 
associated with th e primary site further comprising compris e s : 

means for initializing the first bitmap to indicate that all data eft-of the first 
primary volume at the primary site is to be copied to the second r e mot e volum e, and all data that 
is copied to the second volume is to be copied to the third volume at tho remote sito: 

means for synchronizing - th e data from th e primary volume at the primary sit e to 
tho remote volum e at the remote sit e ; and 

m e ans for flashcopying th e r e mote volume at th e remot e sit e to a targ e t volum e at 
the remot e sit e. 

3 1 . (Currently amended) The system for asynchronously transmitting one or 
more incremental database updates according to of Claim 18 30, the system further comprising a 
recovery host that is coupled to associated with the fourth t arget-volume at th e r e mot e sit e for 
recovering from a failure of the primary site by providing access to the fourth volume 
transmitted incremental databas e updates from th e primary aito . 

32. (Currently amended) The system for asynchronously transmitting on e or 
mor e incr e m e ntal databas e updat e s according to of Claim 1 8, the sy s tem - further comprising a 
means for automatically initiating the incremental database updates data update . 

33 . (Currently amended) The system for asynchronously transmitting one or 
mor e incremental databas e updat e s according to of Claim 1 8, wherein the means for destaging 
further compromises: 

means for inspecting the one or more bits of the first bitmap at the primary site to 
determine whether the second a targ e t volume at th e primary sit e includes data of t he one or 
more tracks on the first volume that are to be overwritten with the m odified data; and 

means for performing a point in time virtual copy copyin g , from the first volume 
to the second volume, of the data of the one or more tracks on the first volume that are & at4s to 
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be overwritten with the modified data to th e targ e t volume at th e primary sit e i f the first bitmap 
indicates that the second target-volume does not include the data of the one or more tracks on the 
first volume that are to be overwritte n with the modified data 

34. (Currently amended) The system for asynchronously transmitting ono or 
more incremental database updates according to of Claim 1 8, wherein the at least one 
communication link comprises at least one of io selected forro the group consisting of: a channel 
link; a T1/T3 link; a Fibre channel; and an ESCON link. 

35. (Cancelled) 

36. (Currently amended) A program storage device, tangibly embodying a 
program of instructions executable by a machine to perform a method for asynchronously 
transmitting one or more incremental database updates from a primary volum e at a primary site 
to a r e mot e volum e at a remote site, the primary site and the remote site interconnected by at 
least one communication link, the method comprising th e steps of : 

(a) destaging modified data to a first t h e primary v olume at the primary site for a 
current database update and updating one or more bits in a first bitmap at the primary site that 
indicate one or more tracks on the first primary volume that are to be overwritten with the 
modified data; 

(b) performing a first point in time virtual copy of the modified data of the first 
volume to a second volume at the primary site by t ransferring the first bitmap to a second bitmap 
at the primary site for indicating the modified data that is to be transmitted to a third t h e r e mote 
volume , which is at the remote site a for the current database update; and 

(c) synchronizing the second p rimary volume at th e primary sit e w ith the third 
feaaete-volume at tho remote site f or the current database update by transmitting the modified 
data of the second volume to the third f ernete-volume as indicated by the one or more bits in the 
second bitmap : and 

5 wherein th e on e or more incremental database updates at tho primary volume of 
the primary site aro decoupled from transmission of the one or mor e incremental databas e 
updat e s to th e remote volume at the r e mot e sit e 
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(d) performing a second point in time virtual copy of the modified data of the 
third volume to a fourth volume, which is at the remote site . 

37 . (Currently amended) The program storage device ,, tangibly embodying a 
program of instructions executabl e by a machine to p e rform n method for asynchronously 
transmitting one or mor e incr e m e ntal database updates according to of Claim 36, wherein the 
first bitmap represents a FlashCopy bitmap and the second bitmap represents a peer-to-peer 
remote copy ( PPRQ bitmap. 

38. (Currently amended) The program storage device , tangibly embodying a 
program of instructions executable by a machino to perform a method for asynchronously 
transmitting one or mor e incr e m e ntal databas e updates according toj rf Claim 36, th e m e thod 
further comprising a stop of wherein the first point in time virtual copy is achieved by 
flashcopying the modified data of the first p rimary volume at the primary sit e t o the second a 
target volume at the primary site for th e curr e nt database update . 

39. (Currently amended) The program storage devic e, tangibly embodying a 
program of instructions executable by a machin e to p e rform a method for asynchronously 
transmitting on e or more incremental databas e updates according to of Claim 38, wherein the 
step-ef-flashcopying initializes the one or more bits in the first bitmap. 

40. (Currently amended) The program storage device , tangibly embodying a 
program of in s tructions e xecutabl e by a machin e to perform a method for a s ynchronously 
transmitting one or more increm e ntal database updates according to of Claim 36, th e m e thod 
further comprising a st e p of wherein the second point in time virtual copy is achieved by 
flashcopying the modified data of the third f ernete-volume ot th e remot e sit e to the fourth a 4afget 
volume at the r e mote sit e for th e curr e nt databas e updat e. 

4 1 . (Currently amended) The program storage devic e, tangibly embodying a 
program of instructions executable by a machine to perform a m e thod for asynchronously 
transmitting one or mor e incremental database updates according to of Claim 36, wherein the 
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method further comprises comprising q step of providing an application host that is oouplcd to 
associated with the first p rimary volume for performing the one or more incremental d atabase 
updates- at the primary volum e. 

42. (Currently amended) The program storage device , tangibly embodying a 
program of instructions executable by q machine to perform q method for asynchronously 
transmitting one or more incremental database updatos according to of Claim 36, the method 
further comprising a step of staggering the one or more incremental database updates during the 
current database update. 

43 . (Currently amended) The program storage device , tangibly embodying a 
program of instructions e xecutabl e by a machin e to perform a method for asynchronously 
transmitting one or mor e incremental databas e updates according to of Claim 4236, wherein the 
st e p of s taggering comprise s the steps of : 

determining whether a synchronization for a previous database update is complete 
after the destaging is performed p erforming the atop of destaging for the current database update; 
and 

waiting for the synchronization of the previous database update to complete 
before the st e p of performing the first point in time virtual copy t ran s ferring th e first bitmap to 
th e- s e cond bitmap for the current database update. 

44. (Currently amended) The program storage device , tangibly embodying a 
program of instructions executable by a machin e to perform a m e thod for asynchronously 
transmitting one or more incremental databas e updates according to^ of Claim 43, wherein t he 
step of staggering further comprises c omprising a step of : 

flashcopying th e primary volum e at th e primary site to a secondary volume at the 
primary sit e and initializing the first bitmap for a next database update after the performing the 
first point in time virtual copy transferring step for the current database update; and 

waiting for the next database update after the synchronizing step-_for the current 
database update. 
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45. (Currently amended) The program storage device , tangibly embodying a 
program of instructions executable by a machin e to perform a m e thod for asynchronously 
transmitting on e or more increm e ntal database updates according to of Claim 36 40, the method 
further comprising a st e p of wherein the synchronizing is achieved bv establishing a peer to peer 
remote copy session between the second target volume at tho primary s it e a nd the third remote 
volume at th e remote site for physically transmitting the modified data of the second volume 
over the at least one communication link to the third r emote volum e for th e curr e nt database 
updat e. 

46. (Currendy amended) The program storage device , tangibly e mbodying a 
program of instruction s e x e cutabl e by a machine to perform a method for asynchronously 
transmitting on e or mor e incr e m e ntal database updates according to_ of Claim 36 wherein the 
method further comprising a st e p of comprises p roviding a controller at the primary site for 
managing access to both the first p rimary v olume and the second te fget-volume at tho primary 
site ; and 

providing a controller at the remote site for managing access to the third volume and the 
fourth volume , 

47. (Cancelled) 

48 . (Currently amended) The program storage device , tangibly embodying a 
program of instructions executable by a - machine to perform a m e thod for asynchronously 
transmitting one or more incremental database updates according to_ of Claim 36, wherein the 
method further comprises comprising th e st e ps of : 

initializing the first bitmap to indicate that all data ea-of the first p rimary volume 
at th e primary sit e is to be copied to the second r e mote volum e, and all data that is copied to the 
second volume is to be copied to the third volume at tho remote sit e ; 

synchronizing the data from th e primary volum e at th e primary cit e to th e r e mot e 
volum e at tho remote site; and 

flashoopying th e- remot e volume at tho remote sit e to a target volume at the remot e 
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49. (Currently amended) The program storage device, tangibly embodying a 
program of instructions executabl e by a machine to perform a method for asynchronously 
transmitting one or mor e incremental databas e updat e s according to of Claim 36.48, wherein the 
method further comprises c omprising a otop of p roviding a recovery host that is coupl e d to 
associated with the fourthtege^volume at the remot e site for recovering from a failure of the 
primary site by providing access to the fourth volume transmitted increm e ntal databas e updat e s 
from the primary sito . 

50. (Currently amended) The program storage device , tangibly embodying a 
program of instructions e xecutable by a machin e to perform a m e thod for asynchronously 
transmitting one or more incremental databas e updat e s according to of Claim 36, wherein the 
method further comprises comprising a st e p of automatically initiating the incremental database 
updates data updat e. 

5 1 . (Currently amended) The program storage device , tangibly embodying a 
program of instructions executable by a machin e to p e rform a mothod for asynchronously 
transmitting one or mor e incr e mental databas e updatos according to of Claim 36, wherein the 
st e p of destaging further comprises comprising th e st e ps of : 

inspecting the one or more bits of the first bitmap at the primary site to determine 
whether the second a target volume at the primary s ite includes data of t he one or more tracks on 
the first volume that are to be overwritten with the m odified data; and 

performing a point in time virtual copy copyin g , from the first volume to the 
second volume, of the data of the one or more tracks on the first volume t hat are i s to be 
overwritten with the modified data to th e targ e t volume at th e primary sit e if the first bitmap 
indicates that the second t arget volume does not include the data of the one or more tracks on the 
first volume that are to be overwritten with the modified data . 

52. (Currently amended) The program storage devic e; tangibly embodying a 
program of instructions e xecutable by a machin e to perform a m e thod for asynchronously 
transmitting one or mor e incr e m e ntal database updat e s according toj )f Claim 36, wherein the at 
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least one communication link comprises at least one of i s selected form th e group consisting of: a 
channel link; a T1/T3 link; a Fibre channel; and an ESCON link 



53. (New) The method of claim 1, wherein during the synchronizing, the first 
volume is accessible to a host at the primary site, and the fourth volume is accessible to a host at 
the remote site. 

54. (New) The system of claim 1 8, wherein during the synchronizing, the first 
volume is accessible to a host at the primary site, and the fourth volume is accessible to a host at 
the remote site. 



55. (New) The program storage device of claim 36, wherein during the 
synchronizing, the first volume is accessible to a host at the primary site, and the fourth volume 
is accessible to a host at the remote site. 



56. (New) A method for backing up data from a primary site to a remote site, 

comprising: 

(a) destaging modified data to a first volume at the primary site for a current 
database update; 

(b) performing a first point in time virtual copy of the modified data of the first 
volume to a second volume at the primary site; 

(c) synchronizing the second volume with a third volume at the remote site by 
transmitting the modified data of the second volume to the third volume; and 

(d) after completion of the synchronizing, performing a second point in time 
virtual copy of the modified data of the third volume to a fourth volume at the remote site; 

wherein, during the synchronizing, the first volume is accessible to a host at the 
primary site, and the fourth volume is accessible to a host at the remote site. 
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